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ABSTRACT  
Objective: To identify the magnitude and causes of radiological errors as perceived by resident and consultant 
clinicians in the University of Science and Technology (UST)Hospital, Sana’a -Yemen. 
Methods: A questionnaire-based survey was used to assess the magnitude and causes of radiological errors. It 
was distributed among all clinicians in UST Hospital. 
Results: Of 40 residents and consultants from the UST Hospital invited to participate in the present study, 
52.5%agreed to join the study. Of them, 81.0% reported the notice of diagnostic radiological errors during their 
daily practice,wherethe majority of daily noticed errors (64.7%) were in the range of1–10 diagnostic errors. 
More than half of radiological errors were reported in the interpretation of ultrasound, and abdomen was de-
scribed as being the most frequent body part with diagnostic radiological errors (65.0%). The respondent clini-
cians thought that poor communication between radiologists and clinicians was the most frequent cause of di-
agnostic errors, being reported by29.0% of clinicians.However, 24.0% and 19.0% of clinicians attributed errors 
to the lack of experience and knowledge of radiologists, respectively. 
Conclusions: Errors in radiological diagnosis are still common in Yemen. Establishing a good healthcare system 
with a proper communication between the radiologists and clinicians is critical to identify and minimize these 
errors. Peer review and hands-on training are important for newly joined radiologists. 
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1. Introduction 
Errors in medical practice are common and 
have an impact on the patients' care. In radiolo-
gy, these errors are common. Therefore, radiol-
ogists should be able to identify all abnormali-
ties in radiological images and come up with 
proper diagnosis. Good clinical background is 
important to tailor the radiological diagnosis 
(1). It has been reported that 4.0% of the radio-
logical interpretations have errors. Although 
some of them have minor outcomes, others can 
result in legal issues (2). 
Errors in radiology may come from both 
improper reading (observation) and interpreta-
tion, which depend on knowledge, skills and 
experience of radiologists. These errors may al-
so result from failure to manage the case and 
suggest the next step in management, or failure 
to communicate with the clinician (1). In prob-
lem case conferences between 1986 and 1990, 
various sources of radiological errors were re-
ported, including poor perception, interpreta-
tion and communication in radiology (3).  
Identification of the problem and its causes 
is crucial to improving healthcare systems. 
Hence, the present study aimed to investigate 
the perception of residents and consultants 
about diagnostic radiological errors in Universi-
ty of Science and Technology (UST) Hospital in 
Sana’a, Yemen. It also aimed to identify the 
magnitudes of the problem and its causes and 
to suggest suitable solutions for improving 
healthcare in the UST Hospital.  
2. Methods 
2.1 Study setting, subjects and ethical con-
siderations 
 
The study was conducted in the UST Hospital in 
the period from January to February 2015 as 
part of a previous study (5), which focused on 
the diagnostic radiological errors in major hos-
pitals in Sana’a, Yemen. However, the present 
study was limited to the UST Hospital for the 
purpose of quality improvement in Radiology 
Department.  
All clinical residents and consultants in the 
UST Hospital were asked to voluntarily partici-
pate in this study. Informed consent was ob-
tained from those who agreed to participate af-
ter a clear explanation of the study objectives. 
The protocol of the study was approved by the 
Ethics Committee of the Faculty of Medicine and 
Health Sciences, UST, Sana'a - Yemen.  
2.2. Data collection and analysis 
 
A hospital-based survey was used to collect data 
about the perception of residents and consult-
ants about diagnostic radiological errors that 
are encountered during daily practice in UST 
Hospital using a pre-designed questionnaire. 
The questionnaire was composed of three sec-
tions: participants' demographic characteristics, 
description of encountered errors and the pos-
sible causes of such errors as perceived by the 
study participants.  
Data analysis was performed using the IBM 
SPSS Statistics, version 20.0 (IBM Corp., Armonk, 
NY, USA). Frequencies of errors were calculated 
and data were presented in tables and graphs. 
3. Results 
Of 40 residents and consultants in the UST H in-
vited to participate, 21 agreed to join the study 
(a response rate of 52.5%). Of them, 85.7% were 
males and 66.7% were consultants from differ-
ent disciplines. Most of the participating clini-
cians had experience of more than five years 
(85.7%) and had been working in the UST Hos-
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pital since more than five years (57.1%) (Table 
1). 
Table 1. Characteristics of study participants (N= 21) 
Variable n (%) 
Gender 
 
Male 18 (85.7) 
Female 3 (14.3) 
Clinician role 
 
Consultant 14 (66.7) 
Resident 7 (33.3) 
Specialty  
Internal Medicine 8 (38.1) 
Surgery 6 (28.7) 
Pediatrics 4 (19.0) 
Obstetrics & Gynecology 1 (4.7) 
Others 2 (9.5) 
Experience (years)  
< 2 0 (0.0) 
2–5 3 (14.3) 
> 5 18 (85.7) 
Work in the UST Hospital (years)  
< 2 2 (9.5) 
2–5 7 (33.3) 
> 5 12 (57.2) 
 
The majority of participants (81.0%) re-
ported the notice of diagnostic radiological er-
rors during their daily practice, where the ma-
jority of daily noticed errors (64.7%) were in 
the range of 1–10 diagnostic errors. More than 
half of radiological errors were reported in the 
interpretation of ultrasound, and abdomen was 
described as being the most frequent body part 
with diagnostic radiological errors (65.0%) 
(Table 2).  
Regarding the possible cause of diagnostic 
radiological errors, poor communication be-
tween radiologist and clinician was the most 
frequent cause, being reported by 29.0% of par-
ticipants; followed by lack of experience or 
knowledge of radiologists, 24.0% and 19.0%, 
respectively (Figure 1). 
Table 2. Description of diagnostic radiological errors encountered 
by residents and consultants in the UST Hospital, Sana'a (2015) 
Variable  
Frequency 
(%) 
Daily notice of diagnostic radiological errors (n= 21) 
Yes 17 (81.0) 
No 4 (19.0) 
Daily count of diagnostic radiological errors (n= 17) 
1–10 11 (64.7) 
11–20 4 (23.5) 
> 20  2 (11.8) 
Radiological modalities noticed with errors (n= 23) 
Ultrasound 13 (56.5) 
CT scan 8 (34.8) 
X-ray 2 (8.7) 
Body parts noticed with errors (n=20) 
Abdomen 13 (65.0) 
Pelvis 4 (20.0) 
Skull 2 (10.0) 
Chest 1 (5.0) 
4. Discussion 
The present study was conducted in the UST 
Hospital to evaluate the quality of practice in the 
Radiology Department of the UST Hospital in an 
attempt to identify the areas in need for further 
improvement and to build a system for good-
quality practice. The UST Hospital is one of the 
tertiary hospitals in Sana’a, the capital of Yemen, 
which was established in 2005 and equipped 
with the most recent and sophisticated techno-
logical equipment.  
The high frequency of diagnostic radiologi-
cal errors noticed by the residents and consult-
ants of the UST Hospital during their daily prac-
tice in the present study is consistent with the 
finding of a previous studying Karachi, Pakistan 
(4), where 64.5% of radiologists reported 1–5 
errors per year. Such a high frequency of diag-
nostic radiological errors is also supported by 
the findings of a previous study among Yemeni 
radiologists (5) and another one among multi-
national radiologists attending the Radiological 
Society of North America annual meeting in 
2007 (6).  
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Figure 1. Causes of diagnostic radiological errors as perceived by 
the residents and consultants of the UST Hospital, Sana'a (2015) 
The higher frequency of errors in ultra-
sound reports is expected, and this could be at-
tributed to the fact that errors in ultrasounds 
are multi-factorial in nature (7). In ultrasound, 
the transducer releases ultrasonic waves that 
go and return to the transducer. The returning 
waves undergo refraction, interference, scatter-
ing and absorption. Therefore, the knowledge 
and experience of the operator play an im-
portant role inaccurate diagnosis. In a similar 
fashion, the multi-factorial nature of errors in 
computed tomography (CT) scan might explain 
its being the second imaging modality with fre-
quent errors, where the type of tissue and expe-
rience of the interpreter are the main sources of 
errors (8). 
In the present study, the most radiological 
errors were associated with abdomen radiologi-
cal evaluation (65.0%) followed by those for the 
pelvis (20%). This could, in turn, be attributed 
to several factors that affect the radiological 
evaluation of such body parts, particularly dur-
ing the performance of ultrasound. These in-
clude gases in the gut, empty bladder, abdominal 
pain and tenderness, wounds and anatomical 
variation (7). 
Regarding the causes of errors in radiology 
as perceived by participants, poor communica-
tion between the clinician and radiologist waste 
most frequently reported reason in the present 
study. This supports the finding of a previous 
study, which reported that poor communication 
between clinicians and radiologists can lead to 
errors in radiological diagnosis (5). As per the 
gold statement by the American College of Radi-
ology (ACR) Council “Communication is a critical 
component of the art and science of medicine and 
is especially important in diagnostic radiology” 
(9). This reflects the importance of effective 
communication of radiological findings between 
radiologists and clinicians. Regardless of the 
type of communication, written or by calling, a 
system should be there to minimize the bad out-
come on the patient (10). Other reasons for ra-
diological errors were the lack of experience and 
knowledge, under-reading and faulty reasoning, 
which are mainly related to the operators or in-
terpreters. For instance, because ultrasound is 
an operator-dependent imaging modality, 
making diagnostic errors is inevitable. Such 
errors could be due to the lack of operator's 
knowledge during history taking, physical 
examination or final reporting of the patient's 
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condition. On the other hand, lack of operator's 
experience can lead to errors, including wrong 
selection of transducer or improper setup of 
organ-specific mode (11). Other non-human 
causes of errors include room light, either due 
to excessive light or to placing the ultrasound 
monitor opposite to a window, and noise. In 
addition, other nearby devices can affect the 
performance of ultrasound such as 
electromagnetic devices. Errors due to the 
patient's condition can be either the presence of 
gases in the abdomen that may cause difficulty 
in reading and diagnosis, or lack of patient's 
cooperation such as the inability to take and 
hold breath, site tenderness, pain and wound 
that may affect the reading and diagnosis 
during ultrasound (11). It should be noted this 
study is limited by the small sample size, the 
low response rate of the study subjects and 
being conducted in one tertiary hospital. 
However, it reports preliminary data crucial for 
improving the quality of healthcare in tertiary 
hospitals in Sana’a city, Yemen. 
5. Conclusions 
Errors in radiological diagnosis are still 
common. Establishing a good system to identify 
and minimize these errors will improve the 
healthcare system. Peer review and hands-on 
training are important for newly joined 
radiologists. Establishing a good system of 
communication between clinicians and 
radiologists is critical to the daily practice in 
radiological diagnosis. 
Competing interests 
The author declares that he has no competing interests 
associated with this article. 
 
References 
1. Pinto A, Brunese L, Pinto F, Reali R, Daniele S, Ro-
mano L. The concept of error and malpractice in ra-
diology. Semin Ultrasound CT MR. 2012; 33:275–9. 
PubMed ● DOI ● Google Scholar 
2. Berlin L. Radiologic errors and malpractice: a blurry 
distinction. AJR Am J Roentgenol. 2007;189:517–22. 
PubMed ● DOI ● Google Scholar 
3. Renfrew DL, Franken EA Jr, Berbaum KS, Weigelt 
FH, Abu-Yousef MM. Error in radiology: classification 
and lessons in 182 cases presented at a problem 
case conference. Radiology 1992; 183: 145–50. 
PubMed ● DOI ● Google Scholar 
4. Saeed SA, Masroor I, Shafqat G. Learning from errors 
in radiology to improve patient safety. J Coll Physi-
cians Surg Pak. 2013; 23: 691–4. PubMed ● DOI ● 
Google Scholar 
5. Aklan HM. Perception of radiologists about diagnostic 
errors in radiology in Yemen. Yemeni J Med Sci. 
2014; 8: 5. Google Scholar 
6. Mankad K, Hoey ET, Jones JB, Tirukonda P, Smith 
JT. Radiology errors: are we learning from our mis-
takes? Clin Radiol. 2009; 64: 988–93. PubMed ● DOI 
● Google Scholar 
7. Wieczorek AP, Woźniak MM, Tyloch JF. Errors in the 
ultrasound diagnosis of the kidneys, ureters and uri-
nary bladder. J Ultrason. 2013; 13: 308. PubMed ● 
DOI ● Google Scholar 
8. Mandato Y, Reginelli A, Galasso R, Iacobellis F, Ber-
ritto D, Cappabianca S. Errors in the radiological eval-
uation of the alimentary tract: part I. Semin Ultrasound 
CT MR. 2012; 33: 300–7. PubMed ● DOI ● Google 
Scholar 
9. American College of Radiology. ACR practice guide-
line for communication of diagnostic imaging findings. 
Reston, VA: American College of Radiology; 2005. 
10. Pinto F, Capodieci G, Setola FR, Limone S, Somma 
F, Faggian A, et al. Communication of findings of ra-
diologic examinations: medicolegal considerations. 
Semin Ultrasound CT MR. 2012; 33: 376–8. PubMed 
● DOI ● Google Scholar 
11. Walas MK, Skoczylas K, Gierbliński I. Errors and mis-
takes in the ultrasound diagnostics of the liver, 
gallbladder and bile ducts. J Ultrason. 2012; 12: 446–
62. PubMed ● DOI ● Google Scholar 
